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Ing after their removal shall be a minimum. This problem he reduced to what is BOW generally known as Malfattlss problem : In a given triangle to inscribe three circles so that each circle shall be tangent to two sides of the triangle and to the other two circles. He calculates the radii xt, x2, xs of the circles sought in terms of the semi-perimeter s of the triangle, the radius p of the inscribed circle, the distances alt a2, az; blt b2, $8 of the vertices of the triangle from the center of the inscribed circle and its points of taa-gency to the sides, and gets :
withont giving the calculation in full; but he adds a simple construction. Steiner also studied this problem. He gave (without proof) a construction, showed that there are thirty-two solutions and generalized the problem, replacing the three straight lines by three circles. Plticker also considered this same generalization. But besides this Steiner studied the same problem for space: In connection with three given conies upon a surface of the second order to determine three others which shall each touch two of the given conies and two of the required. This general problem received an analytic solution from Schellbach and CayleyB and also from Clebsch with the aid of the addition theorem of elliptic functions, while the more simple problem in the plane was attacked in the greatest variety of ways by Gergonne, Lehmns, Crelle, Grunert, Scheffler, Schellbach (who gave a specially elegant trigonometric solution) and Zor'er. The first perfectly satisfactory proof of Steiner's construction was given by Binder.*
After Steiner came von Staudt and Chasles who rendered excellent service in the development of pro-
* Programm ScMntkml, 1868,